Abstract Castleman disease is most commonly found in the mediastinum, while the head and neck is the second most common location. The disease exists in a unicentric and multicentric variety and is usually successfully treated with surgical resection alone. Early identification is important for treatment planning. Castleman disease has been reported to mimic other disease processes, however there has been only one report of the disease mimicking a nerve sheath tumor in the parapharyngeal space. Here we report the second case of Castleman disease mimicking a schwannoma in the parapharyngeal space.
Introduction
Castleman disease is a rare lymphoproliferative disorder with unclear pathogenesis [1] . This disease was first described in a single case in 1954 by Dr. Benjamin Castleman [2] . It can present in unicentric or multicentric forms [3] , with the unicentric variety usually resulting in a significantly better prognosis [4] . The unicentric process most commonly occurs during the 4th decade of life and is generally successfully treated with surgical resection alone [4] [5] [6] [7] .
Castleman disease is most often identified in the mediastinum. The head and neck is the second most common location [1] [2] [3] [4] [5] [6] [7] [8] . Most lesions are between 5 and 10 cm [4] . Patients with the unicentric variety of the disease often present with an enlarging mass, without other significant symptoms [1] .
The differential diagnosis for Castleman disease includes lymphoma, metastatic adenopathy, and diseases that cause adenopathy [9] . To date, there have been three reported cases of Castleman mimicking nerve sheath tumors. Two of these cases were reported in the spine [10, 11] , and one was reported in the parapharyngeal space [12] .
In this report, we present a 40-year-old female patient who had an enlarged lymph node, diagnosed as Castleman disease, resected from the right parapharyngeal space that mimicked a schwannoma on radiographic imaging.
Case Report
A 40-year-old Asian woman presented with a right-sided parapharyngeal space mass. She reported mild symptoms while swallowing, but not dysphagia. The mass had been initially identified on MRA during a workup for migraine headaches. Examination of the oropharynx demonstrated a right lateral wall mass with a smooth contour, without mucosal involvement. Routine laboratory data and past medical history were both unremarkable.
MRI demonstrated a bulky right post styloid parapharyngeal lesion causing lateralization of the right internal carotid artery, extending from the level of the basioccipit of the clivus to the C2/C3 level (Fig. 1 ). There was a mild mass effect against the right lateral nasopharyngeal and oropharyngeal wall and a slight asymmetric soft tissue prominence involving the superior and posterior lateral nasopharyngeal wall. The lesion was mildly hyperintense to skeletal muscle on T1 and T2 weighted series and showed contrast enhancement. There was a 14 mm right IIa and 2 cm right IIb nodal disease. Aside from the size of these lymph nodes there were no other radiographic features to suggest pathologic adenopathy.
Surgical resection was performed using a transcervical infratemporal fossa approach to the parapharyngeal space for the removal of the suspected large cervical sympathetic chain schwannoma. The intraoperative findings clearly demonstrated a mass that was not arising from either the cervical sympathetic chain or the vagus nerves. Cervical lymph nodes were also excised. Final pathology of the mass revealed the hyaline vascular type of Castleman disease.
Microscopic examination of the right parapharyngeal lymph node demonstrated a markedly enlarged lymph node with a nodular growth pattern on low power. The sinuses appeared generally intact. High power showed multiple atretic follicles with central hyalinized vessels imitating the follicles. The small mature appearing parafollicular cells were markedly increased in number and focally showed onion-skin type of growth pattern (Fig. 2) . No increase in plasma cells was identified.
Immunohistochemical stains for CD10, performed to identify remaining atretic germinal centers, were mostly negative. HHV8 staining was negative. IgD showed positivity in the para follicular small lymphoid cells consistent with mantle zone origin. Cyclin-D1 was negative and was used to rule out mantle cell lymphoma (Fig. 3) .
The patient had an uneventful post-operative course and continued to do well at her one-month post-operative visit. The tumor was completely excised at the time of surgery and there was no pathologic or radiographic evidence to suggest multicentricity. The patient did not have any comorbid conditions, such as HIV, which is classically associated with the multicentric manifestation of Castleman disease, [13] and no adjuvant treatment was recommended.
Discussion
Unicentric Castleman disease is a rare benign tumor of lymphoid tissue. While it is most commonly referred to as Castleman disease, it may also be referred to as localized nodal hyperplasia, angiomatous, lymphoid hamartoma, giant lymph node hyperplasia, angiofollicular hyperplasia, giant hemolymph node, and follicular lymphoreticuloma [14] .
The patient in this report was diagnosed with the hyaline vascular type of the disease, which accounts for 90 % of the histologic variants of Castleman disease [4] . This type of tumor generally presents without symptoms and is most commonly associated with the unicentric form of the disease. This is in contrast to the plasma cell variety, which often causes significant symptoms including fevers, fatigue, night sweats, and weight loss [4] .
There has been a known relationship between the multicentric variety of Castleman disease and IL-6 since it was reported by Yoshizaki et al. in 1989 [15-17] . In 2000, Nishimoto et al. were able to successfully improve the clinical course for 7 patients by utilizing an IL-6 receptor antibody to interfere with the signal transduction [18] . The merits of this therapy were further confirmed in a 2005 multicenter prospective study examining the effects of IL-6 interference in 28 patients [19] . In our case, serum IL-6 levels were not ordered because the disease was initially interpreted as a schwannoma.
In the head and neck, the unicentric form of Castleman disease usually presents as an isolated mass of unknown origin. It is characteristically difficult to diagnose on imaging examinations because of its lack of unique signs [9, 20] . Additionally, fine needle aspiration biopsies are often non-diagnostic or incorrectly read as lymphoma due to the presence of lymphoid tissue [21] .
The differential diagnosis for a neoplasm in the parapharyngeal space includes salivary gland neoplasms, neoplasms of neurogenic origin, lipoma, lymphoma, sarcoma, and metastatic nodes. In the previously reported case of Castleman disease mimicking a schwannoma in the parapharyngeal space, a 20-year-old man presented with symptoms of dysphagia. His tumor was surgically resected and at 6 months post-operative the dysphagia had diminished and the patient remained disease free [12] .
In this particular case, Castleman disease was considered low in the differential diagnosis because imaging showed a right post styloid parapharyngeal space lesion. However because of its rarity, the more likely diagnosis was believed to be a schwannoma arising from the cervical sympathetic chain. The cervical sympathetic chain was considered the more likely nerve of origin due to the direction of displacement of the other carotid sheath structures. Therefore, the differential diagnosis in this case based on radiographic imaging included a retropharyngeal lymph node, paraganglioma, schwannoma, meningioma, or a nodal metastasis. However, following surgical resection, final pathology indicated a diagnosis of the hyaline vascular type of Castleman disease.
In this particular case, the prescribed treatment would not have differed based on the finding of Castleman disease. This is because the preferred treatment for the unicentric variety of this disease is surgical extirpation alone [4, 7, 22] . However, recognizing the true etiology of the parapharyngeal space mass was important when managing post-operative expectations, especially because of the classic relationship between cervical sympathetic schwannoma excision and Horner's syndrome [23, 24] .
To the best of our knowledge, this is only the second reported case of this disease mimicking a schwannoma in the parapharyngeal space. We advise clinicians to recognize the potential for Castleman disease to present as a schwannoma in this anatomical location.
